H ealth problems among older immigrants from nonindustrialised countries are a rapidly increasing challenge for public health in most countries in Western Europe. Not only is the number of immigrants increasing because of political and economic development, 1 but rates of health problems, such as cardiovascular, musculoskeletal, and mental health problems, among these immigrants are also comparatively high. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] The resulting public health challenge can be expected to grow in future as many of these immigrant groups are comparatively young, showing the need to promote the health of these groups.
Cultural differences and practical problems such as language barriers and illiteracy make it rather difficult to reach these groups through health promotion and other preventive services. 7 9 10 Several examples exist of specific programmes to contact these hard to reach groups. [11] [12] [13] Formal evidence on the effectiveness of such programmes is lacking, however.
Turks are the biggest group of immigrants from nonindustrialised countries in the Netherlands. They were recruited by Dutch employers in the 1970s for unskilled work. 2 14 In 2001, 2% of the Dutch population (320 000 people) was of Turkish descent (that is, at least one parent born in Turkey); 14% was aged 45 and over. The 45 and over age group had almost all been born in Turkey (http://www.cbs.nl/en/ statline/, assessed 30 April 2002) . Two studies are available that comprised Turkish immigrants and indigenous Dutch, 2 15 16 with results of the first one reported for those aged 16-64, 2 and results of the second one reported in two publications for those aged 55-74 15 and 35-74, 16 respectively. The results of these studies show that Turkish immigrants have a lower educational and income level, 2 15 and report a poorer health, 2 15 more health complaints, 2 more chronic physical limitations, 2 and a lower physical activity, 16 compared with indigenous Dutch of the same age. Differences are especially large regarding the prevalence of long term physical limitations (odds ratio for Turks compared with indigenous Dutch: 13.1 (95% confidence intervals 8.2 to 20.9)). 2 We adapted an existing short health promotion programme, "Healthy & Vital" (formerly known as "Aging Well and Healthily") for the Turkish elderly population. This programme consists of health education and physical exercises. 17 18 It has been shown to increase physical activity, especially in the least active elderly group, to increase knowledge on health and disease, to reduce feelings of loneliness, and to have a number of favourable physiological effects. 17 18 The aim of this study was to assess the effect of the adapted Healthy & Vital programme on the health and the physical activity of elderly first generation immigrant Turks in the Netherlands, overall and for relevant subgroups.
METHODS
The study concerned a controlled trial with group randomisation.
Protocol

Study population
The trial took place in the first half of 2001 in welfare services in six cities in the western half of the Netherlands, after approval of the study by the TNO (Netherlands Organisation for Applied Scientific Research) Medical Ethics Committee. Eligible were people born in Turkey aged 45 years and over. Written informed consent was obtained, information was often read to participants as most could not read in any language.
Intervention
We used the Healthy & Vital programme but adapted it for Turkish elderly people. The original Healthy & Vital programme consists of six, two hour sessions to give people aged 65 and over a lead to subsequent health education and physical exercise programmes. 17 18 During the first hour, a peer educator (elderly) provides information on a topic. The topics all relate to maintaining a good health: successful aging, exercise and health, nutrition, physical and mental resistance and endurance, safety in and around the home, and symptoms related to aging. During the second hour, an exercise instructor delivers a low intensity exercise programme, adapted from the US SMILE programme. 19 This programme consists of the following parts (number of exercises in the programme): warming up (8); exercises for the upper body (10); exercises for the lower body (7); movements for the whole body (5); cooling down upper body (7); and cooling down lower body (4) . The exercise sessions are delivered by an (usually aged) exercise instructor, accompanied by tape recorded music, and are graded in terms of difficulty and number of repetitions. The exercises can be performed in sitting, as well as standing position.
18 Documentation consists of a course book for participants, comprehensive manuals for the peer educator, the exercise instructor, and the local organiser of the programme, as well as a video tape for the exercise instructor explaining all the exercises.
The Healthy & Vital programme was adapted in three steps to suit Turkish elderly people. The first step was determining the feasibility of an adaptation based on three focus group interviews. All participants in these interviews (n=12) had long experience in providing health and welfare information to Turks. Results showed that a combination of health education and physical exercise would work best. The health education should be adapted to the Turkish culture, however, and be extended by general medical knowledge and specific complaints (because of low levels of prior knowledge). For instance, examples regarding nutrition should be based on a traditional Turkish diet, examples regarding safety should exclude cycling as many Turkish immigrants do not cycle, and basic information on human anatomy and physiology and on some health complaints (back problems in men and menopause problems in women) should be added. The interviews further confirmed that the level of physical activity of Turkish immigrants was mostly lower than that of the average Dutch person, 16 and that they had physical limitations at an earlier age.
2 Therefore the exercise component was extended to eight weeks and recruitment was widened to include younger people (45 years and over). The cultural background of the target group prohibited a mixing of genders in the groups, and supported the inclusion of those aged 45 and over ("being old means having grandchildren"). Finally, because of language difficulties and cultural differences, the health education had to be delivered in Turkish, preferably by a Turkish peer educator. 20 In a second step, two health educators adapted and extended the education part, based on their long experience with the target group and on the available literature. They entirely rewrote the manual for the peer educator and added two sessions: one on the human body and one on gender specific complaints of older people (covering different topics for men and women). Furthermore, they removed almost all written text for participants and replaced this text by figures covering the main topic of each session, supported by some one line captions in Turkish. The exercise part was entirely examined by five exercise instructors with long experience in working with adult and elderly Turks. This examination showed that only comparatively minor modifications were needed, for instance the kind of accompanying music during exercises should changed, exercises should be shown instead of verbally explained, and absence of persons of the other gender during exercising should be guaranteed. Furthermore, a separate instructor manual was needed that focused on working with older immigrants. This was written by a physiotherapist with a long experience in physical exercise (MHW), supported by the aforementioned exercise instructors.
In a third step, the entire programme was piloted in a group of 12 Turkish women. Each of the eight sessions was evaluated, leading to minor modifications in the manuals and materials. For instance, the way in which quantities regarding nutrition were recommended had to be changed. This pilot also resulted in a revision of the manual for organisers, especially regarding the recruitment of participants and professionals. Recruitment should almost entirely be based on personal contacts, for instance in the mosque or by means of key figures in informal groups, whereas Dutch participants were usually recruited via local papers, etc.
Control condition
Participants either received the adapted Healthy & Vital programme or the control programme, the "Ageing in the Netherlands" programme. The second programme consists of six sessions on the available welfare services for the elderly. Five sessions take two hours each, the sixth consists of a half day visit.
Quality of delivery
To monitor and maximise the quality of delivery of both the intervention and the control programme, organisers, health educators, and exercise instructors received manuals regarding their part of the programme concerned, and a one day instruction on it. During the intervention, local organisers evaluated each session with the health educator and the exercise instructor. In turn, the research team contacted the organisers at least every two weeks regarding problems in delivery of the programme and in attendance. If needed, additional contact occurred with organisers, educators, and instructors. A member of the research group attended at least one meeting of each programme, and could be contacted during the entire programme. Finally, all organisers, health educators, and exercise instructors as well as all participants were interviewed on the quality of delivery of both the intervention and the control programme. They had all been informed at the start of the programmes that such an evaluation would occur.
Measures
Measures concerned general and physical wellbeing calculated from the Short Form (SF)-12, 21 mental health calculated from five items of the SF-36 (that is, the MHI-5), 22 knowledge on health and disease regarding the topics covered (self constructed; 12 items that differed for each interview), and physical activity (shortened Voorrips questionnaire). 23 Regarding knowledge on health and disease we first constructed an item bank of questions concerning the topic of each session. These questions were discussed in the research team; those approved were randomly assigned to either the first or the second questionnaire. Regarding the Voorrips questionnaire, after discussion in the project team and with those involved in the pilot (at step 3), we excluded the items on sports activities as these mostly concerned activities that Turkish elderly people, especially the women, would never undertake. A search for better outcome measures regarding physical activity, validated and suited for Turkish elderly people, yielded no alternative. Possible ranges for all measures are shown in table 2.
All measures were translated to Turkish by certified Turkish interpreters, and translated back by an independent native speaker to check for quality. 24 SF items came from the validated Turkish version, developed by the Netherlands Cancer Institute. Finally, the interviews were piloted among Turkish elderly people who were not involved in step 3 of the adaptation of the intervention and were commented on by all Turkish interviewers during their training, leading to some modifications, especially regarding the wording of some questions and of some response categories.
Data collection
Bilingual native Turks conducted baseline interviews (within 10 days from start) and follow up interviews (eight to ten weeks later, after completion of the trial). All interviewers had been trained by the researchers and had further received written interview guidelines. During the interview periods, they were contacted at least once a week on results and on problems met. Interviewers further had to send completed questionnaires to the researchers immediately and were given instant feedback on the answers as registered (for example, on completeness and on occurrence of implausible answers).
Calculation of sample size
We designed the trial to detect a minimum important difference in effect size 25 of 0.46 SD on the outcome measures with 80% power at α=0.05. For this, we needed 120 participants (2×60), using knowledge as key outcome.
Analysis strategy
We used paired t tests on the differences between the Healthy & Vital and control group regarding changes between the baseline and follow up measurements. We also computed effect sizes by dividing these differences by the standard deviations of the baseline measurements in the control group. 25 People who attended less than half the sessions of a programme were excluded from these analyses as effects were unlikely in case of such a low exposure. We repeated all analyses adjusting for age and gender, and assessed effects for relevant subgroups, by dichotomising the total group on the median of that characteristic: age (all outcome measures), level of physical activity (outcome: physical activity), and level of ability to speak Dutch (outcome: knowledge). Finally, we carried out an intention to treat analysis, in which we analysed data from all allocated cases, including those who attended fewer than five meetings and those lost to follow up. For the group lost to follow up, we assumed no change since baseline measurement.
Assignment
Each group of participants was allocated to the intervention or the control condition. Allocation occurred randomly in blocks of two, after stratification by gender of the group. After completion of the randomly assigned programme, all participants also received the other programme, to prevent selective loss to follow up. Therefore, the second interview had to be taken within two weeks after completion of the trial, to prevent contamination.
Masking
Because of the nature of the trial, complete masking of participants and interviewers was not possible. We did not inform interviewers of the participants' trial allocation, but interviewers generally felt that, because of cultural norms regarding politeness, they could only start their interview after a general introductory conversation on mutual wellbeing, during which they sometimes got information on the programme that the participant followed. None of the interviewers had a beforehand conviction regarding the effectiveness of either the intervention or the control programme, however.
RESULTS
Participants
A total of 135 people entered the trial, in 10 groups, of whom 126 met the inclusion criteria. Figure 1 shows participant flow and follow up. Table 1 gives characteristics of all the people that met the inclusion criteria. Regarding physical activity, we also asked for the degree in which participants had at least 30 minutes of strenuous physical activity each day. These questions could not be filled out for over half of all participants, however, making the answers to these questions of little value (not shown). Baseline values for all outcome measures are presented in table 2.
Programme attendance and costs Mean attendance was 7.45 of 8 sessions among those who completed the programme (SD 0.77) (n=54; 61.1% (31) attended all sessions), and 3.83 (SD 1.83) among drop outs (n=6). Costs per programme were 1400; single largest contributors to costs were fees for the Turkish health educator ( 455) and the exercise instructor ( 240).
Outcomes Table 2 gives outcomes regarding wellbeing, knowledge, and physical activity. Regarding mental health, Turkish elderly people in the Healthy & Vital programme showed a large improvement. Although general mental wellbeing also improved, this difference was not statistically significant. Differences in change between the intervention and control group for the other outcomes were small. We found no adverse effects such as injuries because of the exercises. Adjustment for background characteristics led to very minor changes in all outcomes (not shown). Analyses by subgroup showed an important difference in effect on mental wellbeing by age group (p=0.04). Effects were larger for participants aged 55 years and over than for younger ones (table  3) . *This concerns summary scores such that the general US population scores a mean of 50 with a standard deviation of 10; lower means worse. 21 †Could not be computed because questions differed between baseline and follow up interviews. ‡Data are missing for one participant in the intervention group and for two participants in the control group.
DISCUSSION
The aim of this study was to assess the effect of a short health promotion programme on a group of older immigrants, aged 45 years and over, with demonstrably low incomes and low educational levels. Our results show that the programme indeed attracted people of low education, over half not having completed primary school, and that many had problems in speaking Dutch. The programme leads to an important improvement in their mental health, and in the more general mental wellbeing of those aged 55 and over. We found no effect on other outcomes such as physical wellbeing and activity or knowledge, however.
Methodological considerations
Selection bias and information bias might have influenced our findings, but such a bias is unlikely. Regarding selection bias, groups were assigned randomly and all groups received both programmes, albeit in a different sequence. This seems to have been adequate, as loss to follow up was similar in both conditions. Although the baseline characteristics of the intervention and the control group differed somewhat, these differences were mostly without statistical significance and had no impact on the size of the effects (except for age, for which both groups were very similar). Regarding information bias, we were not able to mask the condition of respondents for the interviewers. This might have affected our findings if the interviewers preferred one of the programmes. We have no indications for this, and as both programmes were specifically designed for immigrants and none of the interviewers had a prior conviction regarding the effectiveness of either of the two programmes (as we assessed during their training) we feel this is unlikely to have influenced our results. Secondly, imprecise measurements may explain the negative findings regarding knowledge and physical wellbeing and activity. Because of follow up losses, the power of our study was lower than planned. It seems unlikely that this has affected most of our findings, as most negative findings were rather far from statistical significance. We cannot exclude the possibility that those who made quick gains dropped out early. However, to make the findings statistically significant these early quitters would have to experience unreasonably large effects. This would only be detected in an extra midprogramme interview, which could shed light on the dose-response issues within the programme but would also cause a substantial additional research burden and potentially an additional drop out. Moreover, measurement imprecision may have been comparatively large regarding some outcomes because most of them have not been validated among older Turkish respondents, but only among indigenous Dutch elderly people. Previous studies have shown a reasonable cross cultural comparability between Turks and Dutch regarding numeric outcomes such a health care utilisation, 26 but this may not hold true for more complex concepts such as knowledge on health and physical activity. 24 27 We indeed found only statistically significant effects for outcomes that have been Key points
• Health problems of older immigrants from non-industrialised countries are a growing public health challenge for most Western European countries.
• These immigrants are often hard to reach through health promotion and other preventive services.
• We developed a specific programme of health education and exercises specifically for a group of elderly immigrants. • This programme leads to an important improvement in mental health.
• Meticulous adaptations to contents and method of delivery of health promotion to this target group are essential.
specifically validated among Turks (that is, regarding the SF-36/12), and not for any outcome measure for which this was not the case. Furthermore, regarding our outcome measure on physical activity, the Voorrips questionnaire, we had to exclude the items that focused on sports activities, although the effects of the programme on physical activity for indigenous elderly people concerned this part of the questionnaire. 18 These modifications may have contributed to our negative findings regarding physical activity.
Implications for services
Very few studies have assessed the effectiveness of programmes aimed at promoting the health of deprived immigrants. 7 9-13 Our programme reached a very deprived group of immigrants and improved their mental health. This effect is highly relevant as the prevalence of mental health problems is high among immigrants. 2 7-9 28 Our findings fit with the available evidence regarding the relation of physical exercise with psychological wellbeing in older adults, 29 and regarding the positive effects of exercise on depression, 29 30 though this evidence is not fully conclusive. 30 Essential for the effects of our Healthy & Vital programme on the mental health of Turkish elderly people seems to be a painstaking adaptation of both its contents and the method of delivery to the needs of the target group. As such, besides the programme itself, the route that we followed to adapt an existing programme to older immigrants deserves wider use. In our project, this route consisted of starting with an analysis of the main health problems of the target group. We then chose a health problem to tackle-that is, lack of knowledge on health and methods to prevent health problems and lack of physical activity-based on the size of problems and on the potentials for improvement as well as on the available knowledge and skills regarding a specific topic. Next, we made a review of available programmes for that aim, regarding effectiveness in the indigenous population and estimated feasibility among the target group, leading to a preliminary choice for a specific programme-that is, Healthy & Vital. The subsequent route consists of the steps as described: determining feasibility and key points for adaptation based on focus group interviews; adaptation of the programme based on the results of the interviews, prior experience and literature; piloting the revised programme under rigorous monitoring; and formal evaluation of the effects of the adapted programme and of problems in such a delivery at a larger scale. Finally, this route should consist of implementation at a national scale, if needed with adaptations based on the evaluation (see below).
Our study did not show effects on knowledge and physical outcomes, which may be because of its short duration and the very limited prior knowledge and physical activity of the participants. Regarding the exercise part, we think that its intensity needs to be increased. Most immigrant participants were not able to exercise at home, because of small housing and cultural barriers such as that one should not do such exercises in vicinity of younger family members, and women not in vicinity of men. The programme leads to an important improvement in their mental health, and in the more general mental wellbeing of those aged 55 and over. Regarding the entire programme, we only found effects on general mental wellbeing among those aged 55 and over, which may indicate that the widening of recruitment to include younger people, compared with the original programme that aimed at those aged 65 and over, has been too rigorous. It is further promising that almost all participants planned to enter follow up programmes (91% regarding health education and 95% regarding physical exercise). The next challenge is to provide such programmes so that they meet the specific cultural needs of this deprived group.
Both the provision of follow up programmes and the support of the existing Healthy & Vital programme require a committed support organisation. Without such support, it is very difficult for hosting organisations to get things started, even though detailed manuals exist for all people involved.
Implications for research
Our results show that it is possible to conduct a controlled trial in a multi-site setting among deprived immigrant groups, although a very committed staff is needed. A methodological barrier may be the lack of measurement tools that are both cross culturally valid and sensitive to change. As such, there is still a long way to go in this area of research.
